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There are a wide variety of applications which can
be cast as sampling problems for conditioned SDEs (diffusion
processes).  Examples include nonlinear filtering in signal
processing, data assimilation in the ocean/atmosphere sciences,
data interpolation in econometrics, and finding transition pathways
in molecular systems.  In all these examples the object
to sample is a path in time, and is hence infinite dimensional.
This leads naturally to the study of stochastic reaction-diffusion
equations (SPDEs) which, in their invariant measure, sample from the
required distribution.  The signal processing/data assimilation aspects
of this subject will be discussed in the talk of Jochen Voss.

This talk will describe application to diffusion processes,
conditioned to make a transition between two particular points.
(Brownian bridge being the simplest example). The SPDE arising in
this context will be derived and a simple example given.
The methodology will then be applied to study vacancy diffusion
in an atomic lattice. The attempt to use the data generated to find a
reduced description of the phenomenon will lead to parameter
estimation for SPDEs. Work in progress in this area of parameter
estimation will be described.
